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VUERRDA Q-7 MFYTFN) TAFV (TBEP) &, CHLAU MK (Fy4=—-X
NBRE— Bl CHREEREZFER LD o7,

TBEP @ CHL/IU Ml g (2 %3 & 5 S0%34F8 #IHIIR A 3, EHE R (B s ¢ 2404
JLEE) TIX0.000 mg/ml TH o720 F 72, FEMLID S9 mix FFAET (S9 FUSHH T 68
ML ERHG 1815 [ o> MIEFFRT) Tid 0.40 myml, B & UHEHFHET (S9 KEHEAH 9T
MEM 5530 %5 H) Tl 0.090 mg/ml Th o 72,

O EHhDHEAERFERIRTIE, EFAIE (4R B L U° 480FLEE) | EREL
O SYmix FETBIUHFELETICB VT, SOBHBIHBED 2BERETH 5
0.18 mg/ml, 0.80 mg/ml B&L U 0.18 mgml # #h FhHRENTEREEL L, AL 2 TRE:
BB foo PR DITHSTT BE L MR BN, 24BFRE FAL R 8 & UM G LI > S9 mix
JEFAET T 0.090 mg/ml, 485 MIEHALIL B & CER ML D S9 mix FFFET 2 BV Tid,
FNEN 0.045 mg/ml BL W 0.20 mg/ml DRE CThHo 72 &b, TNHORER
Bt MR EBEAR L L,

TBEP G FhOMMEHTICBVTH, REAOMEREB L UEEEMEL FRL

dhol,



[#4 =l

1bFYE O BEHFEE L HET 5 2 o0 fiREED—> & LT, MBS ENaz A
VBRI RERRT D B, (LFYWEIC L > THERBI N A RBERE IR, KB L CHE
BE (¥Fv v 7, O, %) LHWHEE (BREDE, BERENR) 0., figl
DNABE, HERINBEOSEBMORE L &2 KL TV 5, RHEEKTH 72 CHL/IU 1
Bk, BemiRiasd i (O — MW LEWE I L TR EARRE O RINRENE V20
BEARERRC L Hvs R,

OECD BAF LM E RS IR 2 HEUHRAAR R0 —IR & LT, TBEP DHIERIZF
BB % SFM S 572 %, CHL/IU M % v 2 Rtk BB ER L 720 % BARBRIL,

[FHACFDE R LB THECOWT] (B 624 37 318, RIRES 2375, R
83065, 623/F4 3035) BV [OECD HHRRT A FI 4 > 1 473) 1cHERR L, T4k
¥ GLP #HE ] (IBF1 594 3H 31H., BRIRES 395, FHRH 2295, SOERE 855,
LETIBAN 634 117 18H., BRMANLE 2335, M4 385, 63K R 823%) KHITVTE
ML 7o
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[k & 78]

1 M

CHL/IU Aiffg (JCRB Mg /s> 2 & W AF) &, 4B ME (Cansera International, o v
M5 2605420) % 10% &t A — 70 MEM 3t (BAKSIR) £V, CO A v ¥ ar—
¥ — (5% COx 37C) WTHIFEL 720 3 72, R 10RLL T 72 (Bt
DRACEE . 19884F 2 I ATF L 7=lgsi© 418, B 1240) ©

2 HIRWEB L U EYE

WERYE TH 5 TBEP (CASNo. 78-51-3) OYERMbL 200 IR 1% Appendix 1 (2R L 72,
TBEP i3 oK BRRETREL, FHOSEIRAFVAN KXY
F (DMSO. FJeHigE T, vy F&5 : ESI4625) WML TAIL 72,

B e LAWY 288242773 F (CPA, Sigma Chemical, @ v Ff75 !
73H0846) BL U~ A b4 ¥ C (MC, IBFMEELR, uv FFF  051AEG) &, i
SHEZRS K (REWIEETY, oy FFS I KSHTD B> L. BERNSRL A

3 S9 BUGHK

SO (Fva—<v, Ov bFES I RAA-333, 19954 9 HBxE) &, 748 #h ME Sprague-
Dawley 27 v MZ 72/ NVES — V& 56XV 77K %5 L TFE» B L
b0 EMAL, (liAKETT-80CIRRE L, Y NVI—X 61 VB (G-6-P, Sigma
Chemical) , B-=ITF ¥ 73 F7F=vIX LA FFY) 8B ERMLX, B-NADP', *)
Iy NVER) BXUKC 2EAKCELL, BARE LT—80TCIKREL., RIS
142 89, MgCl, 3 & ' HEPES %X, SO mix & L7z, S9 mix fF/ET THERFHRIET 235
A, SO mix, M5 MEMESH (MIEARET S9mix & HB) B LU MEMEH (IEAE)
R L TSI L L7z (5% S9. 0.83mM G-6-P, 0.67 mM $-NADP', 0.83 mM MgCl,,
5.5 mMKCl, 0.67 mMHEPES) o —Ji. S9 mix FFFFFET THRRLIL T 55813, SIX

DD I MEM B5itb 2 fE L 72,



4 HRRTHEFEIOH B

BEARERBRICAV BB E ONBBRELRET 520, HERYEOM IS
ST B P, CHUIUMIRE % 025% b 7Y V2 WV CHEEL 7275, 4X10° fE/ml
DfafEEE L L, FDO5ml QX10M) 75 XF v o 74 v a (EFE6cm, Coming)
CHERE L T 3EMEEEL 2.

SESATLTIE, FREEM S ml & SIS Lt BB RN R 25wl oI L 24
WERIALEE L 720

S9 mix FFET 2 B1) 2 SRR EE Tik, S9 RIGHE 3 ml & 55355 L /- %%, HERRWERA
B 150 oML 6BERARIEL /-, V) VEABEHERBER (CFF BXUM 285t)
THREH . PR S ml B L, 51 IBFRIBEL 2o —F. S9 mix JEFE T oM

BEICBW T, SO SHEDD DI MEMBE % V- DA DEER, S9Imx FETD | -

MLEEE & [AARICAT o 720

EFALIE T 0.0078 ~ 0.25 mg/ml, FREHRAEDSI mix FET B L UVIFETICBWT
i, #FAFN0.13 ~4.0mgml (10mM) . B & U 0.0078 ~ 0.25 mg/ml D HEH C0LH
Lizo BEER TR, 10%F V=) Y BEETEEL, 01% 27 VARSIV NI F Ly MR TH
L 72, BEEEMPEEET (Monocellater ™, AV VS22 T E) v, BT
EHE L - BB E DA R EEHIL 20 1LBES -0 28071 v v aw iz,

5 ReERREHRR
MEHENRHRBROER, ERB8 L CERMHLEICBW T, LEREIEKFLT
CHL/IU MERE DFEE FRHI L 720 F 72, SO%IETEHPHIERE &, EHLHE Tt 0.090 mg/ml, |
SARHAE NS mix FHETB L UFAETICB VT, ZAFN 040 mgml, BL T

0.090 mg/ml T& - 72 (Fig. 1. 2) o
CHOTEPLERBEARERBRIIBOT, TRCOMEHET, Z0EN 50%HFEHEIE
BoUEBEH RS MEERF L L, A2 CEE*REL 72 (GEFNE :0.011, 0.023,
0.045. 0.090, 0.18 mg/mi, S9 mix fF7ET D 4ERH L : 0.05. 0.10, 0.20. 0.40.
0.80 mg/ml. S9 mix JEFEFE T DERFM A © 0.011, 0.023, 0.045, 0.090, 0.18 mg/ml) o
LB, BENE D ASKEAEHEORE L, 24RFMENIE L [ CRBEICHEE L
SEEARERBIIBVW TR IBED 2V MO FT 1 v 22 v, 209 b0 28U3 5

— T e v W — ————— —_ —_ - - =



WIRERZ R, Jlo 282 o v TREBREE B ERHC & ) MR e ME L.
ABRIRAER. Mk sE HOHIENIR & I RIS AT o 720 EHERLIL T 13 24 HFR] & 48 B DK
BRI EE (S s IRAE & (et IR B & OMEALIIAS IR BE (FOEIEH & AQHR) R ERT,
SERFRIALIN L, B HE % SO mix FAET LIEFET T ORI L 720 %8B, QBN
o, WX IRTE, RRidat et s & ORI IREE % 3RS 72,

B s B IC oW Tid, MC 2 Hr b5 5 ml (R AR IRMEST 0.05 pg/ml & % % & 512N
L. 721 CPA % SO UG 3 & O MEM 5% it 3 mi (X TRARIREEAT S pg/ml & 72 B & )12
mu 7z,

BT 0 2B RANC, IV I FERKBEA 0.1 pgml &2 5 & ) ISHRML 72, Bk
BT, BHEERE, 0.02% EDTA 54 ) YEBEEFABE " BLUM? 28
) KL EREATL, 10m ORLECHEDEL LA (1000 ~ 1200 rpm, 553°) o
LiEE BT, L AR 0.075 MKCILKBHE 3 ml 2 12, 3047 BMERIRALEE % 47 5
7o MRIRMLINH, Bmik (X5 /- KEEBR=3:1vv) T 6m IR it Lk, £
BEHRE, HUPEL B zME GEL L. BEBOTREHET- 2%, 2ENE
FRTHIREBBL, 20PELXIAF7IX (HoHLH7TR T ICEHERRIR
Fo, I-FHEEBLTATAFFEFERA) LITHTL, TOZERE Lo 1717
Vabmlh) MDA T A FIEREERL 720

3% F LYW (pH6.8 @ 1/15 M V¥ BRI CHIRFTLL) TR T 1 FIEKZ Beaik,
KTEFFT VTR Lo MBGEHIFTE & CIERMEROHGEPRLIZAT A Fir— R,
A7 A FiERE 2 — FEFIICARNTREL 720

BB ARG - T, MBI RWE DR & TR L Y| 20% Ll Lo HafiE7E
T, 0274 v 2L bl 0SKEULORRIBBEARLIEBEIEVREL, BENR
DREREREE L, B R 0 3REN 2 WE L 720

6 HetBIROHY

MJaHFROME SR (Table 1. 2) & DEHEHIC L D, 24RHERLE S X UK
SMLIL oY S9 mix FEFFET T 0.090 mg/ml, 480 BEFEALIL B & VR AIED S9 mix fFAET
WBWTIE, FRFN0.045 mg/ml B £ U7 0.20 mg/ml %, FEEITOTELRBRET
ol b, INLOREYEL JRET 2 WENGE L,
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Bt fhAATIE . BARYIZREZS, WMATWERE (MMS) FFEAY i< & 25 Fikc
DWTIF oo LAWY, POREEITHBEL TR WHAPHIGELBE L, ST
ENT, BUEEANEE, BEpils & RGOS ARUOMERE OFEF L K. BNk %
RCERHARICECA L7ze 72, REEZFT MR, X974 FLOZOUELBEMEN R 7 —
VONBTEL., REAKICESE L2, T4 v V2 IMPLBLNIRT A4 FIER4KE,
ANDBIEEZ BT NENINIDGMA5 0 5 L WIRETHT L 720 FBERE 1 175 2000, 1§
BAEASR S 13 800MR o> 43 B v WIMING % 4347 L 72,

B OERT — 4 (Appendix 2) & B HMABEM T, 74 v ¥+ — 0 EHEHERE?
XD, familywise DHEHEXKHEL 5% & LTHEERE: E L7z, BEREMRETHFESE
2HBHHE, AREEUHOERYI2 5 Y - T— 37 v VoEEMREY (p<0.05) i<
LOHEL. MIRETLEDIHEENTOONGEeBEL L, BEHEFETOLE
BEFNBOONIIBEEEEREE L,

[4& ]
TBEP i$EHE I B & CERHAI Iz BT, FBEOMERYE B L UEEMMKE LG
BLLhho72 (Tablel, 2) o
—h. BT EE LTH /2 MC i, EHELAIIIIC BV THREAADOTIEREZFERL

(Table 1) . CPA WM MAILD SO mix FAETICB W TRBEOEEREEZHRL
(Table2) o TNHDHFUXMBHEOERL Y, RERZRDBILHIFER S N7z,

[FFRCEE]

AHRROEWIZH ), HROEFMECTREERRZ TR0 FH LB hro 2B
A3 & OURERETI & 2 & DRPLLIE D - 72,
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Table1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tris (2- butoxyethyl) phosphate (TBEP)*
without S9 mix

S S .

Concen- Time of No.of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration exposure cells ) Others with aberrations Polyploi(f Trend test”” Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 0 0 0 0 0 O 0 0 0 ( 00) 0 (C 00) 050 E—
Solvent * 0 24 200 6 ¢ 0 0 ¢ O 0 0 0 (C 00 O (¢ 00) 025 100.0
TBEP 0.023 24 200 1 1. 0 0 0 10 12 0 3(15) 2 (¢ 10) 013 85.5
TBEP 0.045 24 200 6 1 0 2 0 0O 3 0 2 (10) 2 ( 1.0) 038 NT NT 790
TBEP 0.090 24 200 0o 0 0 0 0 O 0 0 0 ( 00) 0 ( 00) 0407 45.0
TBEP  0.18 ** 24 — _— 0.0
MC 0.00005 24 200 3 61 9 5 1 10 176 0 93 (465) 91 (455) 000 E—
Solvent” 0 43 200 0 0 0 0 1 0 1 0 1 05) 1 05) 063 100.0
TBEP 0.011 48 200 0 1 0 0 O O 1 0 1 (05) 1(¢ 05) 013 107.0
TBEP  0.023 43 200 0O 1 0 3 0 O 4 0 3 (15) 3( 15) 025 NT NT 101.5
TBEP 0.045 43 200 0 1 0 0 O O 1 0 1 (05) 1 (C05) 000 86.0
TBEP  0.090 ** 43 — — 18.5
TBEP  0.18 ** 43 — — 0.0

MC 0.00005 48 200 1 47124 3 3 0 178 9 95 (475) 9 (475) 050

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT: not tested.

1) Dimethyl sulfoxide was used as solvent.  2) More than nine aberrations in a cell were scored as 10, 3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. 5) Cochran « Amitage's trend test was done (p<0.05) when the incidence of TAG and polyploid in the trcatment groups
was significantly different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity,
was measured with Monocellater™. 7)Seven hundred and fifty-seven cells were analysed.  * : Purity was 98.2 %. ** : Chromosome
analysis was not performed because of severe cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/U) treated with tris (2- butoxyethyl) phosphate (TBEP)* with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells 0 s) 6)
Group tration mix exposure cells Others with aberrations Polyploid™ Trend test” Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 20000 0 0 0 0O O 0 0 0 C00) 0 060) 0.13 i
Solvent " 0 - 6-(18) 200 O 1 O O 0 O 1 0 1 (05) 1 05) 0.13 100.0
TBEP  0.023 — 6-(18 200 0 O O O O O 0 1 0 ( 00) O ( 00) 0.13 99.5
TBEP 0.045 - 6-(18) 200 O O O O O O 0 0 0 C 00) 0 00) 0.50 NT NT 105.0
TBEP  0.090 — 6-(18 200 O 1 O 2 0O O 3 0 2 (10) 2 ( 1.0) 0.25 80.5
TBEP 18** — 6-(18) — — 0.0
CPA 0.005 - 6-(18) 200 0 2 0 O O O 2 1 2 (10) 2 ( 1LO) 0.50 —
Solvent" 0 + 6-(18 200 O O O O O O 0 1 0 (00) 0 00) 0.13 100.0
TBEP  0.050 + 6-(18) 200 1 1.0 0 0 O 2 2 1 ( 05) 1 (C 05) 0.13 99.0
TBEP 0.10 + 6-(18) 200 1 1.0 4 0 O 6 0 5(25) 4 ( 20) 0.38 NT NT 915
TBEP 0.20 + 6-(18) 200 O©0 O O O O O 0 0 0 (00)Y 0O ( 00) 0.13 87.0
TBEP 040** + 6-(18) — — 7.5
TBEP 080** + 6-(18) ~— —_— 16.5
CPA 0.005 + 6-(18) 200 0 102226 7 1 50 386 0 134 (67.0) 134 (67.0) 0.00 —

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA ; total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT: not tested.

1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation

and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed

in each group. 5) Cochran - Armitage'’s trend test was done (p<0.05) when the incidence of TAG and polyploid in the trcatment groups
was significantly different from historical solvent control (p<0.05) by Fisher's exact test.  6) Cell confluency, representing cytotoxicity,
was measured with Monocellater™.  * : Purity was 98.2 %. ** : Chromosome analysis was not performed because of severe cytotoxicity.
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